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Abstract
Cyclm-dependemkinase5playsanessemialroleinthedevelopmemofthecentral
nervoussystemduringmannnalianembryogenesis,bemgreqUiredfbrthemamtenance
ofhumanneuronalarchitecture.Itsderegulationhasprofbundcytotoxiceffectsandhas
beenimplicatedinthedevelopmentofneurodegenerativediseasessuchasAlzhener's
diseaseandamyotrophiclateralsclerosis､2-Aminothienyltriazolylderivativeswere
reportedaspotentialinhibitorsofcyclin-dependentkinase5/p25(CDK5/p25)fbr
thetreatmentofAlzheimer'sdiseaseandotherneurodegenerativedisorders.Aseries
of48mazolylthienylderivativesactiveagainstCDK5/p25waspreviouslysmdied
byconfbnnationalanalysisperfbnnedinvacuumbytheOPLS_2005fbrcefield.In
thissmdytheobtainedconfbnnerswereusedtocalculatestrucmraldescriptors.A
MultipleLinearRegression(MLR)wasappliedtorelatethecalculateddescriptors
totheCDK5/p25inhibitingactivityinordertorevealimportamdescriptorsfbrthis
biologicalactivity
Keywords:Thienyltriazolesderivatives,MLR,CDK5/P25,MrvinSketch,Dragon
1.Introduction
Alzheimerdisease(AD)ismulti-factorialandheterogeneous(Iqbal&Grundke-
Iqbal,2008).Independentoftheaetiologylthisdiseaseischaracterizedclinically
bychronicandprogressivedementiaandhistopathologicallybyneurofibrillary
degenerationofabnormallyhyperphosphorylatedtauseenasintraneuronal
neurofibrillarytangles,neuropilthreadsanddystrophicneurites,andbyneuritic
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(senile)plaquesof6-amyloid.Theneurofibrillarydegenerationisapparentlyrequired
fbrtheclinicalexpressionofADandinrelatedtauopathiesitleadstodementiain
theabsenceofamyloidplaques.Whilenormaltaupromotesassemblyandstabilizes
micrombules,theabnonnallyhyperphosphorylatedtausequestersnonnaltau,MAPl
andMAP2(Micrombuleassociatedprotem)anddisruptsmicrombules・Theabnormal
hyperphosphorylationoftaualsopromotesitsselfassemblyintotanglesofpaired
helicalandorstraightfilamems.
'Ihuisphosphorylatedbyseveralproteinkinases(Wangetal.,2007).CyclicAMP-
dependentproteinkinase(PKA),calcium,calmodulindependentproteinkinasH
(CaMml),glycogensynhhasekinase-36(GSK-36),cyclin-dependentproteinkinase
5anditsactivatorp25(CDK5/P25)havebeenshowntobeassociatedwithtanglesin
ADbrain・BothCDK5andGSK-36areassociatedwithncrombulesmthebrainand
phosphorylationoftaubyCDK5promotesitssubseque伽phosphorylationbyGSK-
3β，
Amongthephosphataseswhichregulatethephosphorylationoftau,protein
phosphatase-2A,theactivityofwhichisdownregulatedinanADbrain,isbyfar
themajorenzyme(Iqbal&Grundke-Iqbal,2008).Theinhibitionofabnormal
hyperphosphorylationoftauisoneofthemostpromismgtherapeutictargetsfbrthe
developmemofdiseasemodifyingdrugs.
Cyclin-dependemkinase5(CDK5)playsanessentialroleinthedevelopmentof
thecentralnervoussystemduringmannnalianembryogenesis(Mapelli&Musacchio,
2003).Inadults,CDK5isrequiredfbrthemaintenanceofneuronalarchitecmre.
Itsderegulationhasprofbundcytotoxiceffectsandhasbeenimplicatedinthe
developmentofneurodegenerativediseasessuchasADandamyotrophiclateral
sclerosis.
DhavanandTsai,(2001)emphasize2-aminothienylderivativesaspotential
inhibitorsofCDK5/p25fbrthetreatmentofADandotherneurodegenerative
disorders(Kimeta1.,2002;Misraeta1.,2004a;Misraeta1.,2004b)
Aconfbrmationalanalysissmdy(Rad-Curpaneta1.,2011)hasbeenpreviously
reportedfbraseriesoftriazolylthienylderivativesactiveagainstcyclm-dependem
kinase5/p25(CDK5/p25)(Shiradkareta1.,2007).Itspu叩osewastoidentifythe
localandglobalminimaonthepotentialenergysurfaceandtopredictthebioactive
confbrmationofthemostactivecompoundsofthetitleseries.Theobtained
confbrmershavebeenminimizedinvacuumandaqueousenvironmentbythe
OPLS_2005fbrcefieldincludedintheMacromodelmodulefiFomSchr6dingersuite
(Schr6dingerbLLC,NewYork,NY,2008).
hthissmdyilleconfbnnersgeneratedpreviouslymvacuumwereusedtodetern血e
thestrucmralfeamreswhichinfluencetheCDK5/P25inhibitingactivityofthese
compounds・Severalstrucmraldescriptorswerecalculatedandwererelatedtothis
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biologicalactivitybyMultipleLinearRegression(MLR).Thestabilityandpredictive
poweroftheMLRmodelswerecheckedbyseveralstatisticalcriteria.
2.MaterialsandMethods
Forty-eighttriazolyl-thienylderivatives(Figurel)withtheCDK5/P25inhibiting
activityexpressedasthelogarithmoftheICsovalues,mnM,wereusedmthisQSAR
smdyThecompoundstructuresandexperimentalactivityweretakenhFomreference
(Shiradkaretal.,2007).Thetraining/testsetswerebuilttakingrandomlyl5%of
theentireseries,asatestset(compounds:2a,4a,4b,8a,10b,12a,18a),whilethe
remainmg85%wereusedasatrainingset(Tablel).
StructuralnarameterS
Themolecularstrucm･esofthetriazolylthienylderivatives(FigurelandTablel)
werepreviouslyminimizedinvacuumbytheOPLS_2005fbrcefieldinchdedinthe
MacromodelmodulefifomSchr6dingersuite(Rad-Curpanetal.,2011).
Twenty-twotypesofdescriptorswerecalculatedbytheDragonsoftware(Dragon
Professional5.5/2007,TaleteS.R.L,Milano,Italy),suchasconstimtional,fimctional
groupscounts,topologicaldescriptors(MAXDP-maximalelectrotopological
positivevariation),Burdeneigenvalues(BEHel-highesteigenvaluen.lofBurden
matrix/weightedbyatomicSandersonelectronegativities),eigenvalue-based
indices,Galvezdescriptors(topologicalchargemdices),Randicdescriptors(Randic
molecularprofiles),RDFdescriptors(radialdistributionfimctiondescriptors),MWC
(Molecularwalkcountspathcounts-atomicandmoleculardescriptors),3D-MoRSE,
atom-centredfifagments(H-050-Hattachedtoheteroatom,S-108－R=Sgro叩;R
representsanygrouplinkedthroughcarbon),infbnnationindices,edgeadjacency
indices,topologicalchargeindices,connectivityindices,2D-autocorrelations,
molecularproperties,2Dbinaryfingerprints,and2DGFequencyfingerprims.
ByMarvinSketchsoftware(MarvinSketchv.5.11.3,ChemaxonLtd.,Budapest,
Hungary)additionalstructuralparameterswerecalculated,e.g.strongestacidicpKa,
ASAPlus-solvemaccessiblesurfaceareaofallatomswithpositivepartialcharge,
chiralcentercount-thenumberoftetrahedralstereogeniccenters,fUsedaromatic
ringcount-numberofaromaticringshavingcommonbondswithotherrings,
stereoisomercount-thenumberofR/Sand"Zisomersstereocenters.
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Tablel.TheexperimentalandpredictedplC50values*
No
la
lb
2a
2b
3a
3b
4a
46
5a
5b
6a
6b
7a
7b
8a
8b
9a
9b
9c
9d
9e
9f
99
9h
Experimentaln
pIC50
7.24
7.34
6.2
6.09
6.19
6.34
7.36
7.14
7.47
7.19
5.49
5.13
7.38
7.52
7.19
7.28
5.63
5.47
5.48
5.48
5.47
5.53
5.52
5．51
R
NHCOCH3
NHCOCH,Cl
ー
NHCOCH3
NHCOCH7CI
ー
NHCOCH3
NHCOCH2CI
NHCOCH3
NHCOCH2Cl
NHCOCH3
NHCOCH2Cl
NHCOCH3
NHCOCH2Cl
NHCOCH3
NHCOCH2Cl
NHCOCH3
NHCOCH2Cl
NHCOCH3
NHCOCH2CI
NHCOCH3
NHCOCH2CI
NHCOCH3
NHCOCH2Cl
NHCOCH3
NHCOCH2Cl
*testcompoundsaIeboldhighlighted
Multiplelinearregression(MLR
R
ツ
No Experimental
pIC50
ー 10a 7.27
一 106 7.38
ー 11a 6.38
q■■ 1lb 6.2
ー I2" 6.35
12b 6.43
I■■ 13a 7.4
13b 7．21
一 14a 7.27
14b 7.52
l5a 5.69
15b 5.23
4■■ 16a 7.42
16b 7.55
17a 7.22
ィ■■ 17b 7.32
H I8" 5.84
H 18b 5.6
2-Cl 18c 5．61
2-Cl 18d 5．61
4-CI 18e 5．61
4-Cl 18f 5.61
3-N02 189 5.61
3-N02 l8h 5.57
R
NHCOCH3
NHCOCH2Cl
NHCOCH3
NHCOCH2Cl
NHCOCH3
NHCOCH2Cl
NHCOCH3
NHCOCHﾌCl
一
NHCOCH3
NHCOCH,Cl
一
NHCOCH3
NHCOCH,Cl
一
NHCOCH3
NHCOCH2Cl
NHCOCH3
NHCOCH2Cl
NHCOCH3
NHCOCH2Cl
NHCOCH3
NHCOCH2CI
NHCOCH3
NHCOCH2Cl
NHCOCH3
NHCOCH,Cl
～
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SeveralMLRmodels(Wold&Dunnm,1983)werebuiltaftervariableselection
ca面edoutbytheGeneticAlgorithmincludedintheMobyDigsprogram(Tbdeschini
eta1.,2004a)basedontheRQKfimessfimction(Tbdeschinieta1.,2004b).Genetic
algorithm(GA)(Rogers&Hop伽gerj1994)wasappliedtosearchthefeaturespace
andselectdescriptorsrelevanttotheCDK5/p25inhibitingactivity.Thefirststepof
GAistogenerateasetofsolutions(chromosomes)randomlywhichiscalledaninitial
population.Thenafimessfimctionisusedtoevaluatethefimessoftheseindividuals,
andanewpopulationisfbrmedconsistingofthefittestchromosomesaswellas
offSpringofthesechromosomesbasedonthenotionofsurvivalofthefittest.The
leave-one-outcrossvalidationfitnessfimctionwasusedinoursmdyasconstrained
fimctiontobeoptimized,acrossover/mutationtrade-offparameterT=0.5anda
modelpopulationsizeP=50.Thencrossoverandmutationoperationsareperformed
togeneratenewindividuals.InthesubseqUentselectionstage,thefittestindividuals
evolvetothenextgeneration.Thesestepsofevolutioncontinueuntilthestopping
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conditionsaresatisfied.Inthecurrentwork,themodelswerebuiltusingthesimple
MLRmethodwiththeselectedvariablesffomGA.
Allthestatisticaltestswereperfbnnedatasignificancelevelof5%.InMLR
models,outlierscanbedetectedbythevalueofresidualgreaterthanthreetmesthe
valueofstandarderrorincalculation(Tbdeschini&Consonni,2000),asimplemented
intheMobyDigsprogram.TheKubinyifitnessfimction(FIT)(Tbdeschinietal.,
2004b)wasusedtocheckthegoodnessoffitoftheobtamedMLRmodels,together
withotherstatisticalcriteriamcludedmTable2・Theleave-one-outcross-validation
procedure(Wold,1978)wasemployedfbrimernalvalidation.
ThepredictionabilityoftheMLRmodelswascheckedbytheAkaikeInfbnnation
Criterion(AIC)(Gentleman&Wilk,1975),y-scrambling(Lindgrenetal.,1996)
andbootstrapping(Efion,1987).Allthesestatisticalmetricswerecalculatedbythe
MobyDigssofiware.
Tbavoidmodelswithcollinearitywithoutpredictionpower,theKmultivariate
correlationindex(Tbdeschimetal.,1999)wascalculated.Onlymodelswithaglobal
correlationof[XY]block(Kx,)greaterthantheglobalcorrelationoftheXblock(Kx)
variablecanbeaccepted,whereXisthedescriptormatrixandYisthedependent
variable.Tbeachmodel,theKxyandKxvalueswerecalculated.
Tbtesttheextemalpredictiveabilityうtllefbllowingstatisticalmeasureswereused
(Golbraikhetal.,2003):1)squaredcorrelationcoemciem(R2)betweenthepredicted
andobservedactivitiesaswellassquaredcorrelationcoefficientbycross-validation
(92);2)coefficientofdetern血ationfbrlinearregressionswithinterceptssettozero,
i.c.R;(predictedversusobservedactivities),andR:(observedversuspredicted
activities);3)slopeskandk'oftheabovementionedtworegressionlines.Allthese
measureswereappliedoverthetestsetcompounds・Thefbllowingconditionsshould
besatisfiedfbramodelwithacceptablepredictiveability:
92>0.5(1)
R2>0.6(2)
(R2=R:)<0.landO.85≦k≦l.15 （3）
R2
(R'=")<0.｣andO85≦k!≦1.15 （4）
R2
IR;-R;|<03(5)
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ThepredictiveabilityofQSARmodelswasalsocheckedbasedonthepredictive
parameterR;,ed(Royeta1.,2009).ForapredictiveQSARmodel,thevalueofR3,"d
(presentedinequation6)shouldbehigherthanO.5.
",='=+/it－1↑"‘,)1R:『"＝'一-
勇(耳‘"‘1－現"畷)，
(6)
AdditionalstatisticalparameterssuchasRootMeanSquaredErrorofPrediction
(RMMP),RelativeStandardErrorofPrediction(RSEP(%ﾉ)andMeanAbsolute
ErrorM4E(%ﾉ)werecalculatedtoinvestigatethepredictiveabilityofthemodels
(Goodarzietal.,2009):
RA侭EP=
〃
ァ(んerJ-y・跡)ユ
j＝1
RSEP(%)=100
M4E(%)=lM
〃
〃
〃
ァ(吻僅@J-y｡bs)2
j=I
〃
R(yo6s)2
ノー1
〃
",-J'.")|ア
j=I
(7)
(8)
(9)
where)ﾉ｡hsistheobservedinhibitingactivityofthecompoundinthesample,乃極the
predictedactivity(eitherasmternal,cross-validatedorexternaltestsetprediction)and
"thenumberofsamplesinthetestset.
130 TakahiroSuzukietal
????????????????《???????????????????????????????????????????‐《?】??
????????????????????????????????‐?）???????????】?????????????????????????‐??
?
《????????????????《??﹈』????????????????????????????????????。???「?《???????????。?‐??
（?）????（?）??』???????????》?。????。。》??』???????。『????‐??。??。‐??。‐??????????????。。??????????』?．???﹈???????』?
???。???》??????????
烏
電
????
?『。﹇
（??）? ??
〈。
0
??。。
へ
やミ
ー
弓
??．。 、、。。
星
、
、『? ????
亀
?????
??????
雪
﹇、。? ??
｡
ミ
、??? ????
雪
????、 ?????
富
????、 ?、。。、
60 春
廷
飼
???? ?。．?
f8
』。??
守
???? ????
心8
~
、?
。
、?。?
ぃ8
皇
???? ??
｡
?????? ﹈????』????。。』??（?????）????
?。???』?????????。（?）???
?．????????。??（??????????（???????
?????????』?（???）???（???）???｛???
???‐?（????）????
???‐?????????????????????
?????（???）???（?．?）??????）??
﹇???》? ???? ?????
QSARofThienylTriazolesCDK5/p251nhibitors 131
3.ResultsandDiscussion
SeveralMLRmodelswerebuiltafiervariableselectioncamedoutbytheGenetic
Algorithm.ThebestpredictionofCDK5/P25inhibitmgactivitywasobtamedwiththe
fbllowingMLRmodelincmdedinTable2.
Anintercorrelationanalysisoftheselectedmoleculardescriptorsfifomthefinal
MLRmodelswasperfbnnedwiththeSTATISTICAsoftware(STATISTICA7.1,
Tulsa,StatSoftlnc,OK,USA)andispresentedinTables3and4・TheSelected
descriptorsarenotintercorrelated.Tbtestmodelcollinearityvarianceinflation
factors(ﾘﾉZF)(Neteretal.,1985)werecalculatedbytheSTXrlSTICAsoftware
(STXrISTICA7.1,Tulsa,StatSofilnc,OK,USA)fbrthedescriptorsincludedmthe
finalMLRmodels,inadditiontotheKmultivari誠ecorrelationindex(Tbdeschmiet
al.,1999).AccordingtoChatterjeeandPrice(1991),if"Fshowsvalues>10,orif
thetoleranceremainsbelowO.10,thenthemodelpresemmulticolinearityForJ'ZF<5,
nosignificantcolinearityispresent・TheWEtolerancevaluesandtheKmultivariate
correlationmdexmdicatetheabsenceofmulticollmearityinthefinalMLRmodels.
Theapplicabilitydomainofthemodelwith41trainingcompoundswasevaluated
byleverageanalysisexpressedasWilliamsplot(seeFigures2and3),inwhichthe
standardizedresidualsandtheleveragevalueswereplotted.Theseplotsconfinnthe
absenceofoutliersandhighlyinfiuemialpoints(theleverageaveragevaluebemgof
0.146andO.122,respectively).
ExperimentalversuspredictedinhibitingactivityvaluesarepresentedinFigures4
and5fbrtheselectedMLRmodels.
Table3.Correlationmatrix,varianceinnationfactors(WF)andtoleranceoftheselecteddescriptors
includedinMLRlmodel
StIonge
p
stacidic
Ka
ASAPlus
Strongest
acidicpKa
1
ASAPlus 0.43 1
ChiralCenter
Count
0.08 -0.11
FusedAromatic
RingCount
0．14 -0.41
Ste妃oisomer
Count
0.28 0.69
Chiral
Center
Count
1
-0.18
0.32
Fused
Ammatic
Ring
Count
1
-0.57
Ste配oisomer
Count
JﾉIF Tolerance
1.57 0.64
3.03 0.33
1．51 0．66
1.82 0．55
1 3.13 0．32
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Table4.Correlationmatrix,andvarianceinnationfactors(JT)andtoleranceoftheselecteddescriptors
mcludedmMR2model
3
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Fig.2.Williamsplot:jackknifedresidualsofMLRlmodelversusleverages.Trainingcompoundsare
markedbywhitetrianglesandtestcompoundsbyblackmangles
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Fig､3.Williamsplot:jackknifedresidualsofMLR2modelversusleverages.Trainmgcompoundsare
markedbywhitetrianglesandtestcompoundsbyblacktriangles.
MAX)P BEHel H-050 S-108 〃F Tolerance
MAXDP 1 1.69 0.59
BEHel 0.35 1 1.60 0.63
H-050 -0.60 -0.57 1 2.08 0.48
S-108 -0.29 -0.31 0.16 1 1.19 0.84
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Model2isbetterinternallyvalidatedthanmodellO,accordingtoallstatisticaltests
(Table2).ThepredictiveabilityofthebestMLRmodelswastested(see'Ihbles5and6)
using(RM3EP),RelativeStandardErrorofPrediction(RSEP(%ﾉ)andMeanAbsolute
Error(M4E(%ﾉ)(seeModelValiditysection).BothMLRmodelspresentagood
predictiveabilityhthemeantimehigherJZvaluesmustbeaccompaniedby92values
asnearaspossibletotheF2ones(Gramatica,2007)(toavoidoverfitting,whichwas,
also,checkedbytheRM3EP,RSEPandM4Evalues).
Model
10
l1
CoMFA
＊
CoMSIA*
Table5.Predictivepowerresultsfbrtheexternaltestset(eqs､1-6)
R2-R
R
2
R
2
0.875 0.01
0.927 0.04
0.605 0.02
0.895 0.03
2
0
R2-R
R
う
一
0.06
0.01
0.96
0.14
12
0
え ル |R;-Rfl
1.01 0.99 0.05
0.98 1.02 0.03
1.00 0.99 0.57
1.00 1.00 0.09
*p1℃dictedpIC5ovaluestakenfmmIUIHaq,eta1.,2011]
Table6.Predictivepowerresultsfbrtheextemaltestset(eqs.7-9)
Model 凡 4SEP RSEP(%ノ A必
Training Test Training Test T lng
10 0.23 0.22 3.60 3.17 6.90
1l 0.33 0.23 5.16 3.42 8.14
CoWFA
＊
0.22 0.58 3.35 0.58 6.06
CoMSIA* 0.14 0.33 2.13 5.19 5.30
*predictedplCs｡valuestakenfiom[UIHaq,eta1.,2011]
R
2
pIBd
0.913
0.898
0.865
0.592
IE(%ノ
Test
16.78
15.84
23.86
18.41
Themaximalelectrotopologicalpositivevariation,thepresenceofR=Sgroups,
whereRrepresentsanygrouplinkedthroughcarbon,highvaluesofstrongestacidic
pKaandincreasednumberofR/SandEｿZisomersstereocentersdecreasetheCDK5/
p25inhibitingactivity.Compoundshavingincreasedvaluesofelectronegativities,
highersolventaccessiblesurfaceareaofallatomswithpositivepartialcharge,H
atomsattachedtoheteroatoms,increasednumberoftetrahedralstereogeniccenters
andofaromaticringshavingcommonbondswithotherringsarefavourablefbrthe
CDK5/p25inhibitingactivity.
Inaprevioussmdyofthesameseriesofcompounds(UIHaqetal.,2011)high
statisticalfittingresultswereobtainedbyCoMFA(JZ=0.930,92=0.737,SDEP=
0.46,SEE=0.24,F=93.29,5componentsfbrthestericandelectrostaticmodel)and
CoMSIA(FZ=0.972,92=0.779,EDEP=0.42,SEE=0.15,F=193.92,6componems
fbrthesteric(S),electrostatic(E),hydrophobic(H),hydrogendonor(D)andacceptor
(A)model)analysis.Themodelpredictivitywascheckedinthatsmdyonlybythe
predictive-F･squared(correlationcoefficientfbrtestsetpredictions),havingthe
valueofO.78fbrtheCoMFA(S,E)andO．95fbrtheCoMSIA(S,E,H,D,A)models,
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theauthorsconcludedgoodpredictiveabilityofthesemodels.Wecalculatedthe
predictivitycriteria:Golbraikh-Tropshatests(Golbraikhetal.,2003),R;""',RMEP,
RSE(%ﾉandM4E(%ﾉvalues(Tables5and6)basedontheCoMFAandCoMSIA
predictedCDK5/p25plC50values(UlHaqetal.,2011).nleGolbraikh-ThPopshacriteria
calculatedbyeqs.3and5(fbrtheCoMFAmodel)andthecriteriacalculatedbyeq､5
(fbrtheCoMSIAmodel)werenotfillfilled.Thepredictiveabilitycriteria(eqs.7-9)
donotindicatepredictiveCoMFAandCoMSIAmodels.Theauthorsalsoconcluded
thatstericreqUirementsareplayingamajorroleinordertooptimizethebiological
activitiesofthecompoundsbearinglargesubstimentsatthephenylringsUbstimtedto
thetiliadiazolering.
ThesimplerMLRmodelsemployedinthissmdyusingmoreaccessibledescriptors
gaveworsefittingresults,butabetterpredictiveabilitycomparedtothemore
elaboratedCoMFA,CoMSIAanddockingmodels.TheinfbnnationderivedhDmthe
CoMFAandCoMSIAcontourmapsmdicates(UIHaqetal.,2011)lessmfbnnationon
s伽cmralfeturesofmazolylthienylderivativesfbrtheCDK5/p25inllibitingactivity
mcomparisontotheinfbnnationderivedfomtheMLRmodels.
4.Conclusion
Multiplelinearregressionincombinationwithageneticalgorithmfbrvariable
selectionwasusedtomodeltheCDK5/p25inhibitmgactivityofaseriesofmazolyl
thienylderivatives.Themoststableconfbrmersofthesecompoundsobtained
previouslybyconfbnnationalanalysisperformedmvacuumbytheOPLS_2005fbrce
fieldwereused.StructuraldescriptorswerecalculatedbytheDragonandChemaxon
softwareandwereusedinMLRmodelstoextractstructuralfeaturesimportamfbr
CDK5/P25inhibitingactivity.Severalcriteriafbrinternalandexternalvalidation
wereemployed.Itwasfbundthatcompoundssusceptibletohighacidicpropertiesand
withmcreasednumberofR/SandEｿZisomersstereocentersdecreasetheCDK5/p25
inhibitmgactivity・Favolablefbrhsbiologicalactivityaremcreasedpositivecharges
oncompoundsolventaccessiblearea,increasednumberoftetrahedralstereogenic
cemersandofaromaticringshavmgcommonbondswithotherrings.MLRmodels
obtainedbyaccessiblesoftwaregaveacceptablestatisticalresultswithbetter
predictiveabilitythanthemoreelaboratedpreviouslypublishedCoMFA/CoMSIA/
dockingmodels.
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要
サイクリン依存性キナーゼ5/p25阻害活性を有するチエニル・トリアゾール
誘導体の計算化学の手法によるモデル化
鈴木孝弘,Ram0naRAD-CURPAN,LmanaOSTOPOVICI-HALIR
MohammadGOODARZI,WouterSAEYS,SimonaFUNAR-TIMOFEI
サイクリン依存性キナーゼ5(CDK5)は、脳で発見されたセリン・スレオニン型リン
酸化酵素であり、CDK5の異常活性化がアルツハイマー病や薬物依存の病態に関与して
いることが指摘されている。本研究では、サイクリン依存性キナー ゼ5/p25に対して阻害
活性を持つ48種類のトリアゾリルーチエニル誘導体について、最も活性の高い化合物を
設計するために、計算化学の手法を適用した。高性能な分子設計シミュレーション・ツー
ルである「Schr6dmgersuite」にあるマクロモデルモジュー ルを用いて、各分子の気相お
よび水中での安定なコンフォメーションを検討した。それにより得られたコンフオメー
ションのエネルギー が最小化するように、Polak-Ribiere勾配法を用いたOPLS2005力場
によって、RMS勾配度が0.01kcal/A･mol以下で収束する条件で探索した。その最適構造
に基づいて、分子の特性を表す種々 の分子記述子をDragonとChemaxonのソフトウェア
を用いて計算した。それらの分子記述子とCDK5/P25の阻害活性との定量的な相関を重回
帰分析によって検討したところ、統計的に有意なQSARモデルを構築できた。本モデル
による阻害活性の予測値は、3次元QSARの手法であるCoMFA/CoMSIA/ドッキングモデ
ルよりも優れていることを明らかにした。
